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Alexei V. Svetlikov, MD, PhD,a,b St. Petersburg, RussiaFig 1. Prof Nikolai L. Volodos.At the end of the 20th century, endovascular proce-
dures have made an outstanding contribution to the ﬁeld
of vascular surgery. The advantages and promising future
of this new treatment modality became evident in an un-
precedentedly short period of time. One of the major ad-
vances brought by the endovascular approach was the
introduction of stent grafting in the management of aortic
aneurysms. Literature concerning the history of invention
and the ﬁrst attempts for stent grafting points out the inno-
vative works of Parodi et al1-5 being an inspiring start for
the new era of aortic aneurysm repair.
In the present article, we would like to enlighten some
facts from the history of stent grafting thatmight be unfamil-
iar to the general public, with a distinct focus on the innova-
tive works of Professor Nikolai L. Volodos (Fig 1) and his
colleagues. Prof Volodos’ name is well-known to the inter-
national surgical community; however, most details of his
research work in vascular endografting, especially those
from the last decades of the 20th century, are insufﬁciently
covered in the European and North American literature.
More than 30 years ago, N.L. Volodos, elaborating
upon his doctoral thesis, started to search for a vascular
graft design with the ability for self-expansion and self-
ﬁxation within the vessel lumen. In 1983, a team of scien-
tists from the Harkov Research Institute of General and
Emergency Surgery (USSR), headed by N.L. Volodos,
constructed the model of a radial cylindrical metallic tube
with a Z-shaped lateral frame. The tube, inserted in a
vascular graft, could ﬁx the implant securely to the arterial
wall. Prof N.L. Volodos has used for his work the only
available and widely used synthetic graft in the Soviet
Union, produced by the company “Sever” (Leningrad,the L.G. Sokolov Clinical Hospital N122, St. Petersburg FMBA of
ussiaa; and the North-West I.I. Mechnikov State Medical University.b
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://dx.doi.org/10.1016/j.jvs.2013.11.067Soviet Union).6,7 In fact, it was the ﬁrst model of self-
expandable and self-ﬁxing vascular graft ever. The method
of placing the vascular graft in the natural artery using an
engineered expandable was called remote endografting.
It required more than a year for N.L. Volodos’ team to
improve their stent graft design, search for optimal struc-
tural materials, and develop a speciﬁc device for radial force
measurement. At the same time, a graft delivery set of in-
struments was engineered and later produced. In 1984,
N.L. Volodos performed experimental studies on animals
using his innovative surgical equipment. In May 1984, he
submitted the required documentation concerning the865
Fig 2. A and B, Patent from May 22, 1984, describing the initial idea of the model of radial cylindrical metallic tube
with Z-shaped lateral frame.
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and B). The fact that this was a long-awaited invention is
supported by an analogous application from the Gianturco
company in the United States in October 1984 (the patent
holder is Cook). Unfortunately, the USSR patent for in-
vention did not have international validity at that time,
whereas Gianturco received complete international certiﬁ-
cation. This is why Gianturco’s device became familiar in
the world sooner than N.L. Volodos’ invention. The ﬁrst
scientiﬁc paper on the use of this engineered device was
published by N.L. Volodos in March 1985.8
InMay 1985, N.L. Volodos, for the ﬁrst time inmodern
history, performed iliac artery stent grafting. Endovascular
grafting was accomplished together with femoral-tibialbypass surgery. This innovative combined approach would
be called today a hybrid vascular procedure. This unique
clinical observation was published in Vestnik Khirurgii im
I.I. Grekova in 1986.9 The patient showed good patency
for both treated arterial segments on the 1-year follow-up
interval; unhappily though, he soon had a stroke and passed
away. Meanwhile, N.L. Volodos and his colleagues con-
tinued to gain experience in stent grafting for iliac artery ste-
notic and occlusive disease. During the following few years,
they performed 19 procedures of this kind.
In 1986, N.L. Volodos used a stent graft with the same
design for endografting of the abdominal aorta in a patient
with Leriche syndrome. During this procedure, the stent
graft was introduced into the aorta by an unsophisticated
Fig 2. Continued.
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distally to the target level of the graft placement. The pro-
cedure was performed through a midline laparotomy inci-
sion. This ensured shortening of aortic clamping time
when compared with the time needed for conventional
proximal end-to-side anastomosis during open surgery.
The ﬁrst procedure using the original stent graft for the
treatment of abdominal aortic aneurysm was attempted
in 1987.
In the same year. successful stent grafting was per-
formed for aneurismal disease of the thoracic aorta using
only femoral access. This case was published in Grudnaya
Khirurgiya (Thoracic Surgery) in 1988.10 The patient
died from a heart attack in 2005 with the stent graft
remaining patent for almost 18 years.In February 1990, N.L. Volodos, for the ﬁrst time, pre-
sented his clinical experience with stent grafting at the Sec-
ond International Congress of Interventional Radiology
that was held in Toulouse, France.11
In May 1991, N.L. Volodos pioneered in the com-
bined endovascular and open (hybrid) repair of aortic
arch and adjacent segment of descending aorta. Two surgi-
cal approaches have been used: one from the ascending
aorta, where the branch of aortic graft has been secured
with sutures, and another one from the femoral artery.
Aortic arch debranching was performed prior to graft
placement; the left common carotid artery was transposi-
tioned to the brachiocephalic trunk together with
carotid-subclavian bypass surgery. The patient is alive and
had no signs of graft failure on her last follow-up visit.
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Seminars in Interventional Radiology (1998).12,13 This
proposed hybrid procedure is still of clinical importance
and widely used nowadays.
In 1993, N.L. Volodos’ team succeeded in performing
a descending thoracic aneurysm endovascular repair (stent
grafting). The treated aneurysm was complicated by aorto-
bronchial ﬁstula and massive pulmonary hemorrhage. In
this procedure, two surgical approaches have been used,
femoral and axillary. The patient is still alive without any
signiﬁcant lifestyle limitations during the 17 years following
this surgery. This clinical case has been presented at the
VII International Congress “Endovascular interventions
on the cutting edge” held in Arizona in 1994.14CONCLUSIONS
It is worth pointing out major advances and innova-
tive ideas of Professor N.L. Volodos’ team with their
outstanding impact in the history of vascular stent grafting:
d Z-shaped model of radial cylindrical stent was ﬁrst in-
vented for the self-ﬁxing expandable vascular endograft.
d Pioneering experience in the following surgical
procedures:
1. Iliac artery stent grafting for occlusive disease;
2. Stent grafting of thoracic part of descending aorta
(1987);
3. Intraoperative stent grafting of abdominal aortic
aneurysm using a self-ﬁxing synthetic endograft
(1987);
4. Attempts on stent grafting of abdominal aortic
aneurysm with whole self-ﬁxing bifurcated endog-
raft using two femoral approaches (1989)11;
5. Combined endovascular and open surgical repair
of aortic arch using debranching technique accom-
plished via two surgical approaches e ascending
aorta and common femoral artery (1991); and
6. Stent grafting of descending thoracic aorta for
aneurismal disease complicated by aortobronchial
ﬁstula and massive pulmonary hemorrhage (1993).
It is therefore important to emphasize that Professor
N.L. Volodos and colleagues’ achievements in the engi-
neering, experimental testing, and clinical implication of
vascular endografts used for the treatment of patients
with aortic and major arteries disorders undoubtedlyconstitute a distinguished priority and should be ranked
accordingly in the history of endovascular surgery.
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